C onverging epidemiologic and clinical data indicate that sleep apnea is an important public health concern, affecting an estimated 18 million Americans. [1] [2] [3] There is some evidence suggesting that 82% of men and 93% of women with sleep apnea in the United States remain undiagnosed. 1 Underdiagnosis of sleep apnea has been attributed in part to lack of training of primary care physicians. [4] [5] [6] [7] This is consistent with data showing rates of recognition and diagnosis of sleep disorders in community-based outpatient clinics and university-based clinics are low: 0.1% and 3.1%, respectively. 8 Even when primary care physicians are able to recognize patients with sleep apnea symptoms, they are not likely to refer them for sleep evaluation. 9 Underdiagnosis of sleep apnea among blacks is of great concern since the burden of sleep apnea is worse in that population. 10 One study comparing community-dwelling older blacks and whites found that blacks experienced severe sleep apnea with a relative risk twofold that of their white counterparts. 11 Results of that study are in tandem with a case-control family study sampling participants ages 2 to 86 years, which demonstrated that 31% of blacks and 10% of whites had a respiratory disturbance index (RDI) >10. 10 In sum, review of the extant literature suggests that physiologic, genetic, and anatomic findings favor greater risks of sleep apnea for blacks. [12] [13] [14] The aforementioned evidence indicates that the majority of suspected cases in black communities may be undiagnosed and therefore untreated. Whether underdiagnosis among blacks could be explained by lack of awareness by the public and healthcare professionals or by non-adherence to physician recommendations for sleep apnea evaluation remains unclear. It is interesting to note that even if healthcare professionals could recognize symptoms of sleep apnea, diagnostic rates might not necessarily increase, as blacks tend to underreport sleep problems. 15, 16 Moreover, although the frequency of snoring, the principal sleep apnea symptom, is higher among blacks, they are less likely than whites to report it. 12, 17 Results of a prospective study showed that 33% of blacks who were interviewed considered snoring to be normal, relative to 20% of whites. 12 Delineating the factors preventing timely diagnosis of sleep apnea among blacks might require several systematic studies. These might include an assessment of knowledge, belief systems, and attitudes toward sleep apnea, physician awareness of sleep apnea, and adherence to physician recommendation for sleep assessment. The present study sought to ascertain the adherence rate to physician referrals for sleep apnea evaluation in Patients who received a sleep apnea diagnosis were treated using continuous positive airway pressure. 20 All patients scheduled for diagnostic or treatment studies received phone reminders the day before scheduled studies.
Statistical Analysis
Demographic and clinical data were initially retrieved from patient charts and entered in Excel spreadsheets, which were later converted in SPSS 15.0 for final analysis. Mean and frequency analyses were used to describe the sample. Fisher exact test was used to compare categorical data, and ANOVA was used for continuous data. Relationships between baseline predictors of adherence to physician referrals were examined using binary multivariate logistic regression analysis. The dependent measure was a binary variable, grouping patients into 2 categories: those who adhered to recommendations to see a sleep clinician versus those who did not. Seven factors were considered as candidate predictors including age, sex, obesity, history of hypertension, snoring, daytime sleepiness, and sleep difficulty.
ReSULtS
Of the 421 patients referred to the sleep clinic by their primary care physicians, 38% (n = 160) adhered to recommendations for a sleep consultation (see Figure 1 ). All who complied initially underwent a nocturnal diagnostic polysomnographic evaluation. Baseline characteristics of patients who underwent PSG recordings are presented in Table 1 . Sixty-three percent of the patients attending the sleep clinic were obese.
In Table 2 , we report results of ANOVA and Fisher exact test comparing demographic and health characteristics of the G Jean-Louis, H von Gizycki, F Zizi et al a community-based sample of black patients. It also examined baseline characteristics likely to influence adherence rates. Finally, it assessed the rate of sleep apnea diagnosis among individuals adhering to physician recommendations.
MetHoDS

Participants
Data were obtained from a chart audit survey conducted at the Kingsbrook Sleep Center, located in East Flatbush, Brooklyn. Scrutiny was limited to a total of 421 black patients (age range: 20-80 years) who were referred to the clinic by their primary care physicians because of an indication of sleep related breathing difficulties and who filled out a brief sleep apnea screening questionnaire. Their average age was 51 ± 14 years; 57% were female and 43% were male. Of note, the number of white and Hispanic patients was too small for valid comparison; thus, they were not included in the present analyses.
Procedures
Upon receipt of the referrals, patients were contacted to schedule a visit to the clinic for a detailed sleep history by a sleep clinician. Referred patients were first contacted during the day, and those who did not respond were called during evening hours; messages were left when no one answered phone calls. All patients were reminded of their appointments the day before the scheduled visit, and those who did not show up for their first appointment were rescheduled. Referring physicians were informed of patients who either declined the invitation for a clinic appointment or who did not show up for their appointments. Details regarding how many appointments were necessary for each scheduled visit were not available.
Patients meeting clinical criteria were scheduled to spend a night at the clinic for an overnight diagnostic polysomnographic (PSG) recording using Bio-logic digital polysomnograph (Bio-logic Systems Corp. Mundelein, Illinois). According to practice parameters established by the American Academy of Sleep Medicine, polysomnography, the gold standard in sleep recording, is indicated for the diagnosis of sleep apnea. 18 All patients had health insurance and consented to undergo sleep evaluation.
Full polysomnographic recordings were performed for all patients in the study. These included electroencephalogram (C3/ A2, C4/A1, O1/A2, O2/A1), bilateral electrooculogram, electromyogram (using submental and anterior tibialis muscles), nasal airflow (pressure transducer), oxygen saturation (pulse oximetry), electrocardiogram, respiratory efforts (using thoraco-abdominal straps), and body position. Patients were encouraged to stay in bed for a minimum recording period of 6 hours.
All recordings were manually scored by a trained technician using standard criteria. 19 Standard physiological parameters were derived including, sleep structure, SpO2, heart rate, respiratory effort, airflow, EEG-and snoring-related arousals, and total sleep time. Individuals received a confirmed diagnosis of sleep apnea, if they met the revised nosologic criterion (i.e., apnea-hypopnea index [AHI] ≥5). AHI refers to the total number of apneas (complete cessation of breathing ≥10 s) and Of the patients who underwent a diagnostic PSG evaluation, 91% received a confirmed diagnosis of sleep apnea using the current nosologic criterion (AHI ≥5 and reported sleep related complaints). There was no significant difference in the rate of diagnosis on the basis of patient's sex (men = 92% and women = 90%). As expected, we found significant associations of severity of sleep apnea with sleep duration (r = −0.39, p < 0.001) and BMI (r = 0.20, p < 0.05).
DiScUSSion
The main finding of the study is that 38% of black patients referred for a sleep evaluation by their primary care physician actually adhered to the recommendation to see a sleep clinician (see Figure 1) . Unfortunately, we could not contrast the number of non-adhering blacks to non-adhering patients belonging to other ethnic groups, as representative data were not available. We are not aware of specific data permitting a direct comparison of the adherence rate of black and white individuals referred for a sleep consultation, as was examined in our study. Such comparisons are important insofar as they inform tailored educational intervention programs. Notwithstanding this limitation, our study provides preliminary adherence data that can be compared with data from blacks in geographic areas similar to Brooklyn, NY. Furthermore, they support the need for educational programs geared toward enhancing awareness of sleep apnea in black communities.
Explanation of the observation that so few blacks consulted a sleep clinician for sleep related breathing complaints is inconclusive. Unfortunately, patient charts did not contain any data suggesting possible barriers to accessing sleep services, even when such services are available in the patient's own community. What seems clear from our analysis is that patients who are obese and/or are experiencing daytime sleepiness were more likely to seek help than those who were not. It may be that patients with those characteristics had comorbid conditions, which might have predisposed them to seek sleep consultation. A previous study suggested that patients experiencing insomnia with comorbid conditions were twice as likely to seek help for insomnia. 21 Interestingly, snoring, the primary complaint indicative of sleep apnea, was not a significant determinant of the likelihood to adhere to physician recommendations to see a sleep clinician. This observation seems consistent with previous reports that blacks are more inclined to consider snoring to be normal and are therefore less likely to report it, compared with whites.
12,17
The finding that blacks underutilize sleep services is certainly important, but was not totally surprising. Screening rates for other medical conditions are also low among blacks. 22, 23 For instance, a study assessing screening rates for diabetic retinopathy showed that only 27% of blacks adhered to the recommendation for an ophthalmic exam. 24 In 2 other studies conducted in similar communities in Brooklyn, NY, we consistently found that blacks reported fewer sleep problems than their white counterparts. 15, 16 These findings are important, given that primary care physicians are not likely to probe for sleep problems during regular clinic visits, particularly when patients do not complain of sleep related difficulties.
It appears much less convincing that underdiagnosis of sleep apnea among blacks would be explainable solely on the basis of limited access to health care because of economic barriers. 25, 26 We could not assess differences in socioeconomic status between adhering and non-adhering patients, but all of the patients referred to the sleep clinic had health insurance. Our results are consistent with a comparative study, showing that black beneficiaries of health insurance-whether by Medicare or private insurers-and having access to healthcare were less likely to seek treatment for sleep apnea than white beneficiaries.
27
Non-adherence in our study seems to be a concern primarily at the level of the initial consultation for sleep problems. All patients scheduled for PSG kept their appointments, which may be explained by the practice implemented at the clinic consisting of an initial consultation to assess sleep problems and the use of phone reminders. Therefore, more focused research into the factors responsible for non-adherence to recommendations to see a sleep specialist is necessary. Such factors might include the appropriateness of the referrals, possible scheduling conflicts, cultural barriers, and lack of sleep apnea awareness. It is also of interest to assess how many non-adherent blacks might have initiated self-help treatments, as is often observed among patients with sleep problems.
28
The other important observation in our study is that 91% of the patients that adhered to the recommendation to undergo a sleep evaluation received a diagnosis of sleep apnea and were treated. Unfortunately, we could not contrast this finding to the rate of blacks with sleep apnea in the general population because of lack of representative data. That the majority of patients received a diagnosis is consistent with the finding that patients who underwent PSG recordings were more likely to be obese and experienced daytime sleepiness. Obesity and daytime sleepiness are 2 of the most important predictors of sleep apnea. [29] [30] [31] It is estimated that 60% to 90% of patients with sleep apnea are obese, and that a BMI of 28 kg/m 2 has a sensitivity of 93% and a specificity of 74% for sleep apnea.
concLUSionS
Generalizability of the present findings is limited in some respects. Our results are based on a retrospective chart review, with a sampling frame restricted only to patients who were referred by a primary care physician for a sleep evaluation. Although we cannot generalize our findings to blacks in all U.S. communities, they constitute preliminary data that might form the basis for systematic inquiries into the factors affecting adherence rates among patients in similar communities. Moreover, since the number of white patients seen at the clinic was statistically underpowered, we could not contrast adherence rates of black and white patients regarding initial referrals for sleep evaluations.
No data was available permitting the assessment of knowledge and attitudes toward sleep of adherents and non-adherents to physician recommendations for a sleep evaluation. Such characteristics could be useful in the development of community-based intervention programs tailored to enhance adherence to physician recommendations. Emerging consensus suggests that healthcare practices must take into account patients' attitudes and belief systems as well as their ethnic origin and degrees of acculturation in developing intervention programs. 32 Despite the lack of data that would allow the identification of specific barriers limiting access to available sleep services, our study indicates that obesity and daytime sleepiness are two important determinants of the likelihood to seek initial sleep consultations among blacks.
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